In 1964 Sotos et al. described 5 children characterized by excessive and rapid somatic growth, acromegaloid features, nonprogressive neurological disorder and moderate intellectual retardation, and by 1969 Abraham & Snodgrass had summarized 43 cases from the world literature. The features which had been emphasized are mainly morphological, but clumsiness, an abnormal EEG and seizures are usual. Signs of autonomic dysfunction include drooling of saliva and flushing. The patients appear insensitive to pain and at least three-quarters of those described are moderately intellectually retarded.
Despite considerable variations in the control populations used, studies of somatic growth in neuropsychiatric populations (e.g. Mosier 1962) have been largely confined to the mentally subnormal where small-grown individuals are overrepresented and overgrowth is rather rare.
Since 1967 we have been studying the growth statistics of children referred to neuropsychiatric centres. Our premise has been that some relationship exists between somatic growth and cerebral dysfunction, and that certain disorders will become polarized at the extremes of the growth distribution.
This study consists of cross-sectional heights and weights of 1,146 children, plotted on the 1966 growth charts produced by Tanner et al. (1965) . Overgrown children are not overrepresented in this population (Table 1) . In defining gigantism we used the criterion that both height and weight should be above the 90th percentile, and 90 out of the 1,146 children met these criteria. We did not recognize any examples of sex chromosome disorders (e.g.
XXY or XYY karyotypes). Marfan's syndrome,
McCune-Albright syndrome, the so-called Renpenning's syndrome, pituitary neoplasm or hypogonadal gigantism. To date we are satisfied that 13 of these children conform to Sotos' description of cerebral gigantism. These children impressed us by their gaucheness, which was obvious in their everyday activities, although there was no ataxia for fine movements. A slow-scanning dysarthria, drooling of saliva and insensitivity to pain was universal but acromegaloid features were absent. Inane laughter, giggling, over-verbalization and affection for strangers seemed characteristic. There was a general lack of aggression.
Dermatoglyphic Analysis
Dermatoglyphic analysis of these children showed an increased frequency of certain patterns: Thenar vestiges: Vestiges may be defined as conspicuous disarrangements of epidermal ridges which do not conform to a true pattern, such as loop, arch or whorl. In a series of 2,562 hands, Cummins & Midlo (1943) found the incidence of thenar vestiges to be only 2-6%. Alter (1967) found that thenar vestiges occurred in about 14% of idiopathic retardates. His 1966 paper summarizing the iliterature on dermatoglyphic analysis does not mention cerebral gigantism. In our 13 cases thenar vestiges were found in 20 (77 %) of the 26 hands examined. The vestiges appear to be of two kinds. Mostly they are uncomplex but in 2 patients there was an attempt at loop formation in areas adjacent to the vestiges (Figs 1 and 2).
Whorl/loop index (W/L x 100): In the normal population the distribution of digital patterns is 75 % loops, 20 % whorls and 5 % arches (Fig 3) . This gives an expected whorl/loop index of about 30. In our cases the mean whorl/loop index was 268. Loops in the 2nd, 3rd and 4th interdigital spaces: Cummins & Midlo (1943) found that loops did not occur in the 2nd interdigital space but did occur in the 3rd and 4th interdigital spaces in about 50% of normal subjects. All our patients had one or more interdigital loopstwice the expected frequency. In 2 patients there were loops in each 2nd interdigital space, a feature absent from the series quoted above.
Chromosomal Analysis
This was undertaken in all the 13 children and in 3 abnormalities were detected: In one child there was unequal pairing of chromosome 16. This anomaly was also found in the mother's karyotype and polymorphism of doubtful importance was assumed. In a second child 40% of the cells examined contained 47 chromosomes. This extra chromosome was a small acentric fragnent. The parents had normal karyotypes but the mother's chromosomes showed numerous breaks. In a third child there was a balanced translocation between one of the D and F groups of chromosomes. Both parents had normal karyotypes.
EEG Examination
This confirmed an abnormal tracing in each child in our series. The abnormalities were in general nonspecific and diffuse, but 3 of the children showed atypical spike foci.
Pneumoencephalography
Pneumoencephalography in 25 cases from the world literature has shown cortical atrophy with moderate ventricular dilatation. Our findings in the 4 cases examined were the same (Fig 4) .
Discussion
In this study of overgrown children we have deliberately chosen a cut-off point which would include a reasonable number of children in the study population. First, this matches another study already made, of children below the 10th percentile for height and weight. Within this second study Taylor (1969) recognized a group of small epileptic children who showed a remarkable sameness of clinical expression and symptomatology. It seems quite probable from our present study that the cerebral giant of Sotos represents an antithesis of Taylor's epileptic dwarf. Secondly, it compensates to some extent for the cross-sectional nature of our data and includes a large number of children who are constitutionally large, so that experience was gained in assessing the physical characteristics of large children in general. Indeed, Hook & Reynolds (1967) have questioned whether in the absence of some knowledge of the morphology of large children a pseudosyndrome might not be created, selected from variants distributed normally in the general population. Clearly, with regard to the children that we have discussed, a purely morphological or syndromic diagnosis must impose certain limitations. As these children tend to be referred to neuropsychiatric centres, independent descriptive, dynamic and genetic diagnoses must be made in order to improve the total conception of each case.
At present the diagnosis of cerebral gigantism rests on morphological data from the 43 cases in the world literature. Extensive biochemical investigations have failed to find outstanding abnormalities of metabolism. Growth hormone assay has proved normal in 19 out of the 20 cases examined. Chromosomal analysis of 12 cases in the literature has been reputedly normal. Milunsky et al. (1967) do, however, report a case where the karyotype of a mother, whose child had cerebral gigantism, contained an extra chromosome.
The term 'cerebral gigantism' is not entirely descriptive. These children grow rapidly during the early years of life but do not continue this accelerated growth so as to become giants in adult life. Poznansky & Stephenson (1967) showed that the skeletal age was usually advanced and, as height and skeletal age are so closely related, premature fusion of the epiphyses was likely to limit ultimate stature. Whether grouping these children on the basis of large somatic growth, moderate intellectual retardation, clumsiness, seizures and disturbed EEG, morphological similarities, and an apparently specific dermatoglyphic pattern, will prove a useful exercise will depend upon finding a convenient common developmental pathway as a reference point. The developmental deflection responsible might be inherited in the genome, although we have no evidence for this. Also, it may be secondary to an exogenous factor operative during the early stages of embryogenesis. If our dermatoglyphic findings are specific for the syndrome then we can be certain that the factor or factors responsible must be active before the end of the first trimester of pregnancy when epidermal ridge differentiation is far advanced. Grouping of common morphological features may be a prerequisite for the discovery of such a factor. Richards (1970) stated: ' We are really concerned with the problem of judging whether the concurrence of abnormal findings in a number of subjects may be taken to indicate that the same underlying cause is operative in all of them.' In this case we must decide which of the ever-growing list of features should be sine qua non in the definition of the syndrome of cerebral gigantism. 
Spike-wave Paroxysms and Information Processing
For many years, children with unexplained learning difficulties have been referred to the Park Hospital. It was noticed that a large number of these children had generalized spikewave paroxysms and/or other gross abnormalities in their EEGs, unaccompanied by any observable change in their behaviour. This led us to enquire whether so-called 'subclinical' EEG abnormalities of particular types might generally be associated with impairments of attention, learning or memory in children with epilepsy.
One of the most uiseful models of the human information-transmitting apparatus is provided by Broadbent (1958) . Despite a number of criticisms regarding the likely mode of operation of various components within this model (e.g. Deutsch & Deutsch 1963 , Treisman 1964 , Norman 1968 , as a specification of the processes which would have to be accounted for in a comprehensive theory of selective attention, Broadbent's model remains the most germane. In our own work with epileptic children, we have examined the effects of EEG abnormalities upon a number of components within the model, those designated as: (1) the selective filter; (2) the short-term store; (3) the store of conditional probabilities of past events; and (4) the 'p' system, or limited capacity channel. The present paper is illustrative of studies aimed at analysis of this last component.
The methodology of the studies is derived from the mathematical theory of communication (for a straightforward introduction to the main concepts, see Attneave 1959, Edwards 1964). The nervous system is treated as an informationtransmitting channel of limited capacity, whose efficiency may be periodically altered by endogenous changes within the nervous system. These changes are indexed by specified patterns of EEG activity, such as spike-wave. The present study is illustrative of the method of analysis, but is concerned with one type of abnormality only: subclinical generalized spike-wave activity.
Method
Performance is examined on a serial choice response task with simultaneous EEG recording. The child sits facing a screen, beneath which are placed banks of keys. Random digits are presented one after the other on the screen at predetermined rates of presentation. They are selected from ensemble sizes of 2, 4 or 8 digits, i.e. each stimulus contains an average of 1, 2 or 3 bits of information. The child's task is to press corresponding keys as fast as he can. In the experiment described, three rates of presentation were used: 1 signal per sec, 1 per 2 sec and I per 4 sec.
Illustrative Results
These are taken from a series of experiments carried out on a 15-year-old girl with grand mal epilepsy, whose interictal EEG was characterized by frequent episodes of nonclassical generalized spike-wave activity. The task was carried out six times under each of nine experimental conditions: 3 ensemble sizes (1, 2, 3 bits) at 3 speeds of presentation. Each trial was of 5 min duration. After each trial, the accompanying EEG activity was divided into two categories: paroxysmal and background. McGill's equations (Attneave 1959) for the computation of information transmitted were applied to the stimulus-response sequences during each type of activity. In Fig 1 the average information transmitted (T) is plotted against information presented (Hx) per stimulus.
It will be seen that when the task is already extremely difficult during background EEG activity (1 signal per sec presentation rate), it is made no worse by the presence of generalized
